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What is claimed is: 

1. A method of determining the genotype at ^ 
locus within genetic material obtained from a biologip&l 
sample, the method comprising: " / 

A* reacting the material at the locus/ to produce 
a first reaction value indicative of the presence of a given 
allele at the locus; / 

B. forming a data set including the first 
reaction value; / 

C. establishing a distribution set of 
probability distributions, including at least one 
distribution, associating hypothetical reaction .values with 
corresponding probabilities -^or/each genotype of interest at 
the locus ; ^ 

D. applying theAEirfet reaction value to each 
pertinent probability distribution to determine a measure of 
the conditional probability of each genotype of interest at 
the locus ; and / 

E. determining the genotype based on the data 
obtained from step (D) . 

2. / A method according to claim^l, wherein the 
distribution set includes a plurality of probability 
distributions for a corresponding plurality of genotypes of 
interest . 



/ 3 ' 

comprising : 



A method, according to cla^m 1, further 
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(i) reacting the. material at the locus to proc^ce 
a second reaction value independently, indicative of the 
presence of a second allele at the locus; 

(ii) forming a second data set including y6ie 
second reaction value; and 

(iii) applying the first and second reaction 
values to each pertinent distribution to determine a measure 
of the conditional probability of each gei^otype at the 
locus . 
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ial at the locus to produce 



4. A method according claiffi 2, further 
comprising : 

(i) reacting the 
a second reaction value; 

(ii) applying th^ fiist and second reaction values 
to each pertinent distribution to determine the probability 
of - each genotype at the locus ; and 

(iii) applying the first and second reaction values 
to each pertinent ^distribution to determine a measure of the 
conditional probability of each genotype at the locus . 

5/ A method according to claim 3, wherein each 
probability distribution associates a hypothetical pair of 
first arafd second reaction values with a single probability 
of eag*n genotype of interest. 

6. A method according to claim 4, wherein each 

/ ' J 

/probability distribution associates a hypothetical pair of 
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first and second reaction values with a single probability 
of each genotype of interest. / 

7. A method according to claim 1, whepfein: 
step (B) includes the step of including in the 

data set other reaction values obtained under/conditions 
comparable to those under which the first reaction value was 
produced; and / 

step (C) includes the step ofi'using the reaction 
values in the data set to establish fehe probability 
distributions; the method further izfomprising : 

, performing steps (D) ^(d (E) with respect to each 
of the reaction values. 

8. A method according to claim *2, wherein: 
step (B) includes the step of including in the 

data set other reaction values obtained under conditions 
comparable to those ydnder which the first reaction value was 
produced; and / 

step yf) includes the step of using the reaction 
values in the yflata set to establish the probability 
distribution^; the method further comprising: 

pfer forming steps (D) and (E) with respect to each 
of the refection values . 



/ 9. A method according to claim 8, wherein: 
/ step (B) includes the step of including in the 

data set other reaction values obtained under conditions 
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comparable to those under which the first reaction value /as 
produced; and 

step (C) includes the step of using the rea^ion 
values in the data set to establish the probability, 
distributions; the method further comprising: 

performing steps (D) and (E) with respect to each 
of the reaction values in the first and secon/ data sets. 
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10. A method according to claim^, wherein: 
step (B) includes the step of/including in the 
data set other reaction values obtainafci under conditions 
comparable to those under which the/first reaction value was 
produced; and 

step (C) includes theV/step of using the reaction 
values in the data set to estkbDlsh the probability 
distributions; the method fyrtjjfer comprising: 

performing steps/ (D) and (E) with respect to each 
of the reaction values in the first and second data sets. 
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11 . A metmod, according to claim ~W of 
determining the genotype at a locus within genetic material 
obtained from each of a plurality of samples, the method 
fur the r c ompr ing : 

{Vf performing step (A) with respect to the locus 
of materia/ obtained from each sample; 

(2) in step (B) , including in the data set 
reaction values obtained from each sample. 



12 . A method according to claim 7-> of determinate 
the genotype of selected loci within genetic material / 
obtained from a sample, the method further comprising/ 

(1) performing step (A) at each of the selected 
loci; / 

(2) in step (B) , including in the dkta set 
reaction values obtained from each of the selected loci. 

13. A method according to c^aim 7, wherein step 
( C ) inc ludes : / 

(1) establishing a set jbt initial probability 
distributions that associate hypothetical reaction values 
with corresponding probabili^fjfes for each genotype of 
interest at the locus; f A/T^i 

(2) using the JLnxtL^l probability distributions 
to determine measures o/ the initial conditional probability 
for each genotype at /the locus; and 

(3) usin§ the results of step (2) to modify the 
initial probability distributions, so that the modified 
distributions nfore accurately reflect the reaction values in 
the data set/ 

/ 14. A method according to claim 8, wherein step 
(C) includes: 

/ (1) establishing a set of initial probability 

distributions that associate hypothetical reaction values 
with corresponding probabilities for each genotype of 
interest at the locus; 
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(2) using the initial probability distributiortfs 
to determine measures of the initial conditional probalzJility 
for each genotype at the locus; and / 

(3) using the results of step (2) to modify the 
initial probability distributions, so that the iffodif ied 
distributions more accurately reflect the reaction values in 
the data set . / 

15. A method according to c^airfi 9, wherein step 
(C) includes: / 

(1) establishing a set/6 f initial probability 
distributions that associat^iiWothetical reaction values 
with corresponding probal^lli^ks for each genotype of 
interest at the locus; 9\ ) 

(2) using the/inj)tf!al probability distributions 
to determine measures oft the initial conditional probability 
for each genotype at/the locus; and 

(3) usi^g the results of step (2) to modify the 
initial probability distributions, so that the modified 
distributions afore accurately reflect the reaction values in 
the data set/ 

/16. A method according to clairru 10, wherein step 
(C) includes: 

/ (1) establishing a set of initial probability 

distributions that associate hypothetical, reaction values 
with corresponding probabilities for each genotype of 
'interest at the locus; 
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(2) using the initial probability distributions 
to determine initial conditional probabilities for e^ch 
genotype at the locus; and / 

(3) using the results of step (2) to /modify the 
initial probability distributions, so that th£ modified 
distributions more accurately reflect the reaction values in 
the data. / 

17. A method according to /Claim /L3, wherein step 
(C) further includes: / 

(4) repeating steps (ly through (3) a desired 
number ; of times. / 

18. A method c^d^^ing to claim 14, wherein step 
(C) further includes: / \/ 

(4) repeat ing/steps (1) through (3) a desired 
number of times. / 

19. A rfiethod according to claim/ 15, wherein step 
(C) further incudes : 

(4) /repeating steps (1) through (3) a desired 
number of times. 

/ 20. A method according to clazyn 16, wherein step 
(C) further includes: 

/ (4) repeating steps (1) through (3) a desired 

number of times . 



21. A method according to claim- 1, wherein s/ep 
(E) further includes the step of calculating a confidence 
score, associated with the genotype being determined, based 
on data obtained from step (D) . / 

22. A method according to clairp 3/ wherein step 
(E) further includes the step of calculating a confidence 
score, associated with the genotype being determined, based 
on data obtained from step (D) . / 

23. A method according/to claim 7, wherein step 
(E) further includes, the step. calculating a confidence 
score, associated with th^ge£?fctype being determined, based 
on data from step (D) , t^e^method further comprising (F) 
determining whether a sigftifioant downward trend in 
confidence scores has occurred, and, in such event, entering 
an alarm condition. / 

24. A/friethod according to claijn 9, wherein step 
(E) further ir^ludes the step of calculating a confidence 
score, associated with the genotype being determined, based 
on data fr^frri step (D) , the method further comprising (F) of 
determining whether a significant downward trend in 
confidence scores has occurred, and, in such event, entering 
ah a/arm condition. 

/ 25. A method according to claim 1, wherein each 

allele is a single specific nucleotide. 
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26. A method according to claim ,4, wherein e^h 
allele is a single nucleotide. 




27. A method according to clairru 1, wheifein each 
allele consists of at least two specific nucleosides . 

28. A method according to clain/4, wherein each 
allele consists of at least two specif icr nucleotides . 

29. A method according to/claim 1, wherein each 
allele is defined at least in par/ by its length in 
nucleotides . 



30. A method accoraing to claim / 4 / wherein each 
allele is defined at lea^t in part by its length in 
nucleotides . 



31. A method according to claim^l, wherein each 
allele is defined' by one of the presence and absence of at 
least one restriction site. 



34. A method according to claim^4, wherein each 
allele ia/def ined by one of the presence and absence of at 
least one restriction site. 



/ 33 . A method according to claim* 4, wherein step 

(Br) includes the step of including in the data set reaction 
values from prior tests at the locus obtained under 
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comparable conditions. 



34. A method according to claim 12, wherein/the 
loci are selected on the basis of their ability to 
discriminate among subjects 

35. A method, according to claim ^3/ wherein the 
step A of reacting the material involves us^ng a different 
reaction from that of step A and the sec$*frd allele is 
different from the given allele. 

36. A method according fefe claim'l, wherein step 
(A) includes the step of assaying for the given allele using 
genetic bit analysis. 

37. A method ac^rd>£ig to claim^l, wherein step 
(A) includes the step of/asg^ying for the given allele using 
hybridization . 

38. A method, according to claimi 1, wherein step 
(A) includes the M tep of assaying for the given allele using 
allele-specif icy amplification . 



A method, according to claim 1, wherein step 



(A) includes the step of assaying for the given allele using 
a polymerase chain reaction. 



40. A method, according to claim^l, wherein step 
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(A) includes the step of assaying for the given allele usin^ 
a ligase chain reaction. 
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41. A method according to claim 12*7 wherein the 
loci are proximal to one another, so that the set/of 
genotypes so produced may indicate a sequence j6£ nucleotides 
associated with the genetic material. 
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42. A method of determining fefoe genotype -of a 
subject, the method comprising: 

A. reacting genetic material taken from the 
subject at selected loci, each lofeus being an identified 
single nucleotide, to produce'Utfth respect to each of the 
selected loci a reaction valj^in^icative of the presence of 
a given allele at each of tzhe selected loci; 

B. using the/reaction values to determine the 
genotype of the subjec/ and a confidence score, associated 
with the genotype befng determined. 
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43 . A/method according to claim 42^ wherein the 
loci are selected to provide information pertaining to 
inheritance eft a trait. 
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44. A method according to claim wherein the 

loci a/e selected to provide information pertaining to 
parentage of the subject. 



45. A method according to claim 42^ wherein the 
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loci are selected to provide information perta^j^rlng to the 
identity of the subject. 
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46 . A method 
loci are selected to 
matching tissue of t] 



So^rdaTng to claim 42, wherein the 
iformation pertaining to 
:t with that of a donor. 
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47/a method according to claim '42, wherein the 
loci arey^paced throughout the entire genome of the -subject 
to a^jfist in characterizing the genome of the species of the 
ibject . 




